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Xorbiting the spindle
 
he Xorbit microtubule-binding protein, say Hannak and
Heald (page 19), keeps the spindle from getting away
from its passenger DNA.
Xorbit is a spindle-localized microtubule plus-end binding
protein whose loss causes defects in spindle formation and
chromosome alignment. To understand its specific function, the
authors used video microscopy to compare spindle assembly in
real time in frog egg extracts with and without Xorbit.
The videos revealed a stabilizing effect of Xorbit on micro-
tubules at the DNA. In extracts lacking centrosomes (in which
the DNA is responsible for spindle assembly), spindle microtubule
polymerization required Xorbit; no spindles formed in its absence.
Microtubules organized by centrosomes, however, were not
affected by Xorbit. Perhaps Xorbit is only activated by something
on or near the chromatin, such as RanGTP.
Xorbit also keeps a check on the necessary instability
that occurs during anaphase, when microtubules depolymerize.
When the authors depleted Xorbit at anaphase, the entire
T
Dominant-negative Xorbit (green) 
results in short spindles and chro-
mosome (blue) alignment defects.
 
Selective calcium blockade
 
cl-2 blocks deadly, persistent Ca
 
2
 
 
 
 in-
creases but allows signaling Ca
 
2
 
 
 
oscillations to proceed, according to
Zhong et al. (page 127). As a result, this anti-
apoptotic protein can save T cells from death
without interfering with other Ca
 
2
 
 
 
-regulated
cell functions.
Calcium has a hand in many physiological
processes, including the proliferation of activated
T cells. So the authors were a bit perplexed when
they previously discovered that Bcl-2 inhibited
IP
 
3
 
 receptors (IP
 
3
 
Rs), which release Ca
 
2
 
 
 
 from the
ER. But they now find that only persistent Ca
 
2
 
 
 
increases are affected by Bcl-2.
These persistent increases, or “transients,”
result from high concentrations of antibodies,
which activate T cell receptor (TCR) signaling
and induce apoptosis. Although low antibody
concentrations also activate TCRs, they lead to
lasting Ca
 
2
 
 
 
 oscillations that favor cell survival.
These oscillations were not blocked by Bcl-2.
RNAi-mediated loss of IP
 
3
 
Rs also did not prevent
Ca
 
2
 
 
 
 oscillations. Perhaps, in T cells, oscillations
are IP
 
3
 
R-independent or require only very few of
these receptors.
Bcl-2 expression in T cells is temporarily
down-regulated in the thymic cortex, where posi-
tive and negative selection occur. Its loss thus
allows strong TCR reactions—as caused by self-
antigens—to kill the T cell. In the periphery,
however, the presence of Bcl-2 might protect mature
T cells that encounter a strong antigen. 
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Kar’ted to plus ends
 
he depolymerization of linked microtubule plus ends draws
chromosomes together in mating yeast cells, based on experi-
ments from Molk et al. on page 27.
After two yeast cells fuse, their genomes come together via oppositely
oriented microtubule sets whose plus ends face each other at the fusion site.
The old model of this DNA congression suggested that the Kar3p micro-
tubule minus end–directed motor pulled the plus end of one microtubule
toward the minus end of its counterpart. Upon reaching the spindle pole
body, Kar3p was thought to depolymerize the microtubule minus ends.
Recent findings put doubt on this 15-yr-old model. For one, minus
end–directed motors generally accumulate on plus ends. Kar3p was
indeed shown in vitro to depolymerize plus ends, where most micro-
tubule dynamics is thought to occur.
Molk and colleagues now find that Kar3 does not track to the
poles during congression. Instead, it remained at the interface between
two microtubule sets, where it held together opposing plus ends (with
the help of a plus-end binding protein called Bik1p). No microtubule
overlap, which would indicate sliding, was seen.
The group proposes that Kar3p depolymerizes the plus ends while
linking them, thus pulling the DNA to the center. The same mechanism
might also apply to mammalian fertilization, in which the male pronucleus
uses microtubules to migrate to the female genome. 
T
Just two peaks of tubulin (white), at spindle pole bodies, reveal that no micro-
tubule overlap is found during mating.
 
spindle rapidly disassembled, leaving behind the unsegregated
chromosomes. The spindle-stabilizing mechanism is not yet
clear. Xorbit might directly protect plus ends or possibly
counteract a depolymerizing activity.
Xorbit may also phys-
ically link the kinetochore to
the spindle, given the chro-
mosome misalignment de-
fects seen in its absence. The
link might be through CLIP-
170, which the authors
found interacts with Xorbit.
They also noted an inter-
action between Xorbit and
CENP-E, suggesting Xorbit
might connect chromo-
somes to the motors that
drive their movements. 
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